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(54) niter assembly machine for procftidng ventilated tebaooo pioducts 

(57) A filter assemtily machine (2) for producing 
ventitated tolMOCO products (3); the mas^ine (2) haAng 
a conveying cfrum (11) in turn having a number of 
peripherEd seats (19) lor successively feecfing the prod- 
ucts (3) along a given path (P) extending atx)ut an axis 
(1 la) of the drum (11); the products (3) being ttoused 
inside the req>ecttve seats (19) with respective longitu- 
dinal axes (3a) parallel to the axis (1la) of the drum, 
and being rotated at least 360'' at>out their respective 
axes Oa) as they are fed along the path (P); the 
machine also having a perttarafing device (12) asr.csi- ^ 
ated with ttie drum (1 1) to form a numt>er of perforations 
(14) ffi each product ^); and an extracting device (15) 
Bndi an optical device (16) for controlOng the products 
(3) being provided iUong the path (P) and mounted 
along the outer periphery (20) of the drum (1 1). 




-33 



■X: 



Q. 

UJ 



PrIfiMlbyXMai (iOQ BubUmbSwvIom 

2.16.7/a6 



BEST AVAIIJVBLE COPY 



1 



EP09109G2A2 



2 



Description 

[0001] T^B present invention relates to a f ilter assem- 
bly machine for producing venOated tobacco products. 
[0002] Ventilated tbkMiooo products are produced 
using f Dter as8emk)ly machines comprising a numk>er of 
conveying drums, which feed along a given path a suc- 
cession of products defined by two cigarette portions 
and by a dout>le filter interposed between the two ciga- 
rette portions along said path, and which are substan- 
tially tangent to one another at respective transfer 
stations where the products are transferred from one 
drum to another. 

[0003] Filter assembly machines of the above type 
also comprise a laser perforating device for forming a 
number of perforations in the procbicts; and an optical 
control device for determining the external condition of 
the products. Both devices are associated with one of 
the conveying drums on the filter assen*ly machine, 
wfiich drum oomfvises a numk>er of periptieral rotary 
seats lor housing respective products oriented with the 
respective lon^tudinal axes parallel to the axis of rota- 
tion of the drum, and which rotate the products ksy at 
least 360'' about the respective longftudlnat axes as the 
products are fed about the axis of the drum. Filter 
assembly machines of the above type have several 
technical drawbacks. The fact mat both the laser perfb- 
lating and optical control devices are associated with 
tfie same conveying drum impairs operation of the opti- 
cal control device* by the fumes and dust produced dur- 
ing perforation settiing between the optical control 
device and the products inside the respective seats on 
tfie conv^ng drum* thus Impairing the reliability of the 
optical control results and eliminating any ecoromlc and 
structural advantages to be gained by associating lx>th 
devices with the same conveying drum. 
[0004] It is an okject of tfie present invention to pro- 
vide a filter asserrtdy machine for producing ventilated 
tobacco products, which provides for eliminating the 
aforementioned drawt>acks, and. in a straightfbnwaid, 
lOM^cost manner, for enat)Qng correct optical control of 
the external condition of the products on the same con- 
veying drum on which the laser perfbration operation Is 
performed. 

[0005] According to tfie present invention, there is pro- 
vided a filter assemtity machine for producing ventilated 
tok>aooo products: tfie machine comprising a conveying 
drum having a number of peripheral seats for feeding 
respective products along a given conveying path 
extending partly atxMit an axis of the drum; each periph- 
eral seat having a respective longitudinal axis parallel to 
" ' "the 'axis drilihe drdm. and rotating about said respective 
longitudinal axis and about ttte axis of the drum; and the 
machine also comprising a peifbrating de^nce associ- 
ated with the drum to form a nuniier of ventilation holes 
in each product and an optical control device located 
along the pergshery of the drum to determine the exter- 
nal condition of ttie products; tfie machine bting charac- 



terized by tfie perforating device being associated w«tti 
an extracting device located along the periphery of said 
dnan to extract by suction the fumes and dust produced 
during perforation, and to define a protective shield. 
5 [0006] A non-tirrvting embodiment of the present 
invention will be described by way of example with refer- 
ence to the aoooirpanying drawings, in which: 

Figure 1 shows a front view, with parts In section 
f 0 and parts removed for clarity, of a preferred erttxxl- 
iment of tiie machine according to the present 
invention: 

Rgure 2 shows a larger-scale view, with parts in 
section and parts removed for darity. of a detail of 

f5 Figure 1; 

Rgure 3 shows a side view, witti parts in section 
and parts removed for darl^. of a detail of Figure 1 ; 
Rgures 4 and 5 show two side ^ews. with parts in 
section and parts removed-for .darity, of respective 

20 details of Figure 2. 

[0007J lumber 1 in Rgures 1. 2 and 3 indicates a cen- 
tral portion of a filter assembly machine (Indicated as a 
whole t)y 2) for producing verrtilated tot>acco products 3. 

25 each comprising two ogarette portions 4 aligned along 
a respective longituctinai axis 3a. and a dout)le filter 5 
' Interposed between portions 4. 
[0008] Portion 1 comprises a unit 6 for perforating and 
controlting products 3 ; a frame 7 having a vertical wan 8 

90 supporting unit 6; an ii^iut drum 9 for suqpplying prod- 
ucts 3 to unit 6; and an output drum 1 0 located sulMtan- 
lially on tfie opposite side of unit 6 to drum 9. and fbr 
receiving products 3 from unit 6. 
[0009] Unit 6 comprises a conveying drum 11. wfuch 

35 is fitted in rotary manner to frame. 7 to rotate atxnjrt a 
respective horizontal axis of rotation 1 la crosswise to 
waOB. is sut3Stantialty tangent to txrth drums 9 and 10 at 
respective stations SI and S2 where products 3 are 
transferred from drum 9 lo drum 1 1 and f nom'drum 1 1 to 

40 drum 10, arti provides for successively feeding prod> 
ucts 3 along a conveying patfi P extending alXHit axis 
11a and between stations SI and S2. wHch are sepa- 
rated angularly along path P by an angf e of 240* about 
axis 11a. 

45 IPOlO] Uniteafsooon^Misesalaserperlbratingdmce 
12sub$tantiallyhoused inside drum 11 to fomitwo par- 
allel rings 13 of surface ventilation hdes or perforations 
14 at opposite ends of each doublefiHer 5 of each prod- 
uct 3: an extracting device 1 5 mounted along path P and 

50 assodated witfi device 12 to aspirate the fumes and 
dust produced by the formation of perforations 14 in 
products 3: and an epical control device 16 associated 
witfi and located outside drum 11. to determine tfie 
SKternal condition of products 3 traveling between sta- 

55 tions SI and S2. 

[00111 As shown more deariy in Rgure 3. drum 1 1 
oomprises a cylindrical tuksular txxly 17. wftich is 
nrtounted ooaxiatly wfth axis 11a. is fitted in rotary man- 
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nertowaliesoastorotateoontimiouslyaboutaxis 11a, 
and extends outwards of machine 2 from wall 8. Drum 
11 also comprises two cylindrical end portions 18 at 
opposite ends of body 17: arid a number of peripheral 
seats 19 equally spaced about axis 11a and atx>ut a 
periphery 20 of drum 11. and sulastantlally lacing an 
outer surface 21 of body 17. Seats 19 have respective 
axes of rotation Ida parallel to axis 11a of drum 11. and 
house products 3 with respective axes 3a substantially 
coincident with axes 19a. to feed products 3. crosswise 
to axes 3a. t>etween stations SI and S2. 
[0012] Each peripheral seat 19 comprises a pair of 
Imown gondolas 22, which are fdted to and project from 
respective portions 18. are located opposite and 
aligned with each other along respective axis 19a. are 
separated by a <fistance appropdntatefy equal to but no 
less than the length of a double filter 5. and retain por- 
tions 4 of respective product 3 by suction, leaving the 
outer suriace of filter 5 frea The gondolas 22 in each 
pair are connected mechanically to each other in Known 
manner, and are connected mechanically to drum 11. 
k)y a toiown epicydic transmission (not shown) housed 
inside one of portiorw 1 8, to rotate simultaneoiaty about 
respective axis I9a and about axis 11a of drum 11. 
[001 3) Each pair of gondolas 22 provides for feecfing 
respective product 3 along a perforating path PF fbrrn- 
ing part of paSh P, and performs at least two conplete 
turns atxMit respective axis 19a to rotate respective 
product 3 about axis 3a along path PF. IMore specif ically. 
path PF extends iMlween stations SI and S2, and the 
number of oon^tete turns of each pair of gondolas 22 
may be other than as stated above^ depending on the 
nun^ier of perforations 14 in each ring 13. 
[0014] Perforating device 12 comprises a laser source 
23 for emitting a laser beam 24 along ajos 1 la of drum 
11; and a known reflecting sxxi focusing head 25 
located along axis ila arxt inside txxiy 17 to reflect 
beam 24 onto p^phery 20 through a number of radial 
holes 26 formed through body 17. anti to focus beam 24 
along path PF and on said outer surtae of rach product 
3, i.e. sutistantiaDy at each seat 19, to form rings 13 of 
pMlorations 14. 

[OOiq Extracting device 15 comprises a collecting 
hood 27. ¥vhich is connected to waU 8 of ftrame 7 ms 
described in d^'l later on, is located outside drum 1 1 
along at least peribrating path PF. and is separated from 
drum 11 by a given distance - measured in the radial 
direction of drum 1 1 • to define an extracting re^on Z 
with the periphery 20 of drum 1 1. Hood 27 has a $ut>- 
stantially U-shaped cross section, is mounted with its 
concavity facing drum 11, and is made of nonreflectfrig 
materiaL 

[DOiq AsshownlnRgure 5, extracting device 15 also 
comprises a suction device 28, which in turn comprises 
at least one inlet 29 at extracting region Z, arvl at least 
one suction conduit 30 eodending tf^rough region Z. In 
the embodiment shown, device 28 comprises two con- 
duHs 30 parallel to axis 11a of drum 11 andinanfinter- 



mediate position between dnim 11 and hood 27. which 
is connected to conduits 30 by a nun*>er of braci«tB31 
and is supported by conduHB 30 in an intermediate posi- 
tion between portions 18, i.e. directly facing seats 19. 

6 [QOI 7] Each conduit 30 has two (^nings 32a and 32b 
: opening 32a is an end opening; and opening 32b is 
formed in the side of conduit 30 lEicing drum 11. and 
defines inlet 29. The otdtets of conduits 30 are con- 
nected to a known aspirator (not shown) forming part of 

w extracting device 15, and wttich creates an air current 
inside conduits 30 to extract said fUmes and cbist by 
suctwn from region Z. 

[Q018] As shown in Figure 4. optical control device 16 
comprises ttvee optical detectors or television cam^'as 

15 33. which are fitted to frame 7 k)y respective tutxjiar 
brackets 34 crosswise to waD 8, and are fitted through 
respective holes 35 formed through hood 27. Cameras 
33 have respective lerves 38 housed inside ttie concav- 
ity of hood 27 and t:cing drum 1 1 to pick up respective 

20 oontrolportkmPI of path P and to observe and deter- 
nrtfne the external o onditlon of products 3 fed by drum 11 
along portions PI . The three cameras 33 aitemate with 
ttie two oorxtuits 30 along path P, and respective lenses 
36 have respective optical axes d6a afigned along 

25 respective radial directkMis of drum 11. More specifi- 
cally, axes 36a are crosswtee to and irrpingeon the axis 
of rotation 11a of drum ii, arKi are equally spaced 
angi^iriy arxf copianar with one another; and control 
portions P1 are contiguous to cover a total of at least a 

30 360**rotationof each seat 19 akxHit respectivB longitudl- 
n^ axis 19a atong path P , 

[00191 Optical control device 16 also comprises a 
lighting device 37 extending through extractirtg region Z» 
in an pitermediate position between hood 27 and drum 
95 1 1. to Gght control portions PI of path P; aivl a pneu- 
matic cleaning device 38 for cleaning lenses 36 tiy 
means of an air jet 

[0020] More specifically. devk:e 37 oonr^ses. for 
each camera 33. a pair of lamps 39 located along path 

40 R on opposite sides of optical axis 36a of camem 33, to 
light respective portion PI. Each lamp 39 comprises a 
lanp4iolder 40 fitted to and projecting from wall 8. and 
extending parallel to axis 11a of drum 11 t)eneath'hood 
27; a bulb 41 fitted to lampMder 40; an eleclric cfrcuit 

45 42 for suppiykigtHdb 41; and a reflecting shieU 43 unter- 
posed between lamp-holder 40 and bulb 41 to reflect 
and direct the light rays at least onto respective portton 
PI. The reflecting shields 43 of each pair of lamps 39 
cure sid>stantially U-sliaped with the respective concavi - 

so ties facing path P. and have respective teteral walls 44 
facing each other and axis 36a of respective lens 36. 
and which in turn nave respective beveled longitudinal 
edges 45 defining a window or opening 46 of a width 

- equal to the viewing range of respective lens 36. 

55 [0021] Pnttimalic cleaning device 38 comprises. Ibr 
each camera 33. a hodc-shaped conduit 47. the inlet 
end 48 of which is fitted to bracket 34 and connected by 
bracket 34 to a Imown pneumatic device (not shown). 
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and the outlet end 49 of wtilch Is defined by a nozzle 
housed inside the concavity of hood 27 and oriented 
towards lens 36 of respective camera 33. Device 38 
also comprises two tubes 50 connecting tijbular brack- 
ets 34 of the lateral cameras 33 to bracket 34 of central 
camera 33; and a further tube 51 connecting bracket 34 
of central camera 33 to said pneumatic device. 
[0022] Operation of filter-assembly machine 2. and in 
particular of unit 6 for perforating and oontrolling prod- 
ucts 3. is clearly understandable from the foregoing 
descriptton. and therefbre requires no further e)(ptana- 
lion. 

aalms 

1. Afilterassembly machine fbr producing ventilated 
tobacco products; the machine (2) comprising a 
conveying drum (1 1) having a number of peripheral 
seats (19) lor feeding respective products (3) along 
a given oonv^ng path (P) extending partly about 
an axis (1 la) of the drum (1 1); each peripheral seal 
(19) having a respective longitudinal axis (19a) par- 
allel to the axis (1 la) of the drum (1 1). and rotating 
at)out said respective longitufinal axis (19a) and 
about the axis (11a) of the drum (11); and the 
macNne (2) also comprising a perforating device 
(12) associated with the drum (11) to form a 
number of ventilation hdes (14) in each product (3), 
and an optical coritrol device (16) located along the 
periphery (20) of the drum (11) to determine the 
external condition of the products O); the machine 
(2) being characterized by the perforating device 
(12) being associated with an extracting device (15) 
located along the periph^'y of the drum (11) to 
extract by 8uctk>n the fumes and dust produced 
during perfbratlon. and to define a protecliva shield. 

2. A machine as dairiied in Claim 1» characterized in 
Itiat said extracting device (15) conprises covering 
and protecting means (27) mounted outside said 
drum (11). along said conveying path (P). and at a 
given cfialanoe from the drum (1 1); said perforating 
device (12) oonrprlsing a laser source (23) for entit- 
ting a laser beam (24), and reflecting and focusing 
means (25) housed inside said drum (1 1) to reflect 
the laser beam (24) sutjstarrtially towards said cov- 
ering and protecting means (27), and to focus the 
lasei^ beam (24) along a perforating path (PF) of 
said products (3) and substantially at said periph- 
eral seats (19); the perforating path (PF) definkig a 
&ut>8tantially central portion of said conveying path 

3. A machine as claimed in Claim 2, characterized in 
that said covering and protecting means (27) com- 
prise a collecting hood (27). which is mounted out- 
side said drum (1 1). along at least said perforating 
path (PF). and d^nes an extracting region (Z) with 



the periphery (20) of the drum (1 1). 

4. A machine as claimed in Claim 3, characterized in 
ttiat said hood (27) has a sut>stantiaily U-shaped 
aoss section, and is mounted with its concavity fac- 
ing said drum (11). 

5. A machine as claimed in Claim 3 or 4, character- 
ized in that said hood (27) is made of nonreflecting 
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6. A machine as claimed in any one of Claims 3 to 5. 
characterized in that said extracting device (15) 
comprises suction means (28) having at least one 
Inlet (29) at said extracting region (Z). 

7. A machine as claimed in Claim 6. diaracterized in 
that said suction means (28) comprise at least one 
suction conduit (30) extending through said extract- 
ing region (Z) and having a respective opening 
(32l>) defining said inlet (29). 

8. A machine as claimed in Claim 7. characterized in 
that said opening (32b) in said conduit (30) f&oes 
said drum (11). 

9. A machine as claimed in Claim 7 or 8. character- 
ized in that said oonduH (30) extends substantially 
parallel to the axis (11a) of said drum (11). 

ia A machine as claimed in any one of Claims 3 to 9. 
diaracterized in that safe! optical control device (1Q 
comprises a rwmber of optical detectors (33) fitted 
to said covering and protecting means (27). 



11. A machine as claimed in Claim 10, characterized in 
that said optical datectCMB (33) are defined by 
respective television cameras (33) fitted through 
said hood (27) and each having a respective lens 

40 (36) facing said drum (11); each lens (36) being 
housed inside the hood (27) to pick up a respective 
control portion (PI) of s^ conveying path (P). 

12. Amacf^neasdanned&i Claim 11. characterized in 
48 that each said lens (38) has a respective optical 

axis (36a) aligned along a respective radial cfirec- 
tion of said drum (1 1). 

13. A machine as dakned in Claim 12, dtaracterized in 
so tiiat said optica) axes (36a) are crosomse to and 

impinge on the axis of rotation (1 la) of said drum 
(1 1), and are dually spaced angularly and cbpla'^* 
nar with one anottier. said control portions (PI) 
being contiguous to cover a total of at least one 
55 seO"" rotation of each said seat (1^ about the 
respective fongitudinal axis (19a). 

14. A machine as claimed in Claim 13, characterized in 
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that said optical oontnol device (16) comprises light- 
ing means (37) for lighting said control portions (PI) 
<jf said conveying path (P). 

1 & A machine as claimed in Claim 1 4. characterized in 3 
that said lighting means (37) extervj through said 
extracting region (Z) In an intermediate position 
between said drum (11) and said hood (27). 

16. A machine as dalmed in Qaim 15. characterized in io 
that said lighting means (37) comprise, for each 
said television camera (33). a pair of lamps (39) 
located along said conveying path (P) and on oppo- 
site sides of the optical axis (36a) of the respective 
television camera (33); each lanp (39) in each pair ts 
of lamps (39) comprising a respective r^lector (43) 
defining, with the reflector (43) of the other lamp 
(39) in the same pair of lamps (39). a window (46) 

for the respective lens (36); each window (46) 
allowing the respective lens a viewing range equal so 
to the respective control portion (PI). 

17. A machine as claimed In any one of Claims 11 to 
16. characterized In that said optical control device 
(16) comprises cleaning means (38) associated S6 
wHh said optical detectors (33) and for cleaning 
said lenses (30). 

1& A machine as daimed in Claim 17. characterized in 
that said deaning means ^8) are pneumatic dean- 30 
fang means, and comprise, for each optical detector 
(33). a respective nozzle (49) oriented towards the 
respective lens 
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